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ABSTRACT

The Accountability Technology Exchange (ATEX) Working Group was estab-
lished in October 1986 bv the U. S. !’)epartment of Energv (DOE) to help
identify nuclear materials account~hility ❑ easurement needs withifl the
DOE plutonium community and recormsend potential improvements. ATEX
Working Group membership represents nuclear ❑aterials production,
guardn,

Bafe-
nondestmctive aesav (tJDA) , and analvtirnl ch~mistry at a

multitude of DOE plutonium sites. !hrrentl.v, the ATEX Working Croup hnn
identified twenty tJDA accountability measurement needn that fall into
five malor claesea: NDA standarde representing varjous nuclear material~
and m~,trix composit fens: NI)A for impure nuclear materials compound~,
residues, and wantes: NT)A for product-grade nuclear mnterinls; NT)A for
nuclear materinla proce~s holdup and in-process Inventorv; and NT)A for
nuclenr materidls item control and verification. Specific needs wlthfn
these claaoes have been ●valuated and ranked for Individual elte~ and for
the total DOE plutonium cormrrunltv.

The Accountahilftv TechnoloRv Exchange (ATI?X) WorkinR Croup wnn
establi~hed in October 1986 bv the [I. S. l)epnrtm~nt of Energy (Dot?)

Mnterlaln Managernant lYxerutiv@ Committee, Tt waR rhartercd trr help

Identitv nuclenr materfnls accountahllfty m~nsllremant need~ vithin the IY)F

plutonlum communltv and rerommnd potentlnl improvements.
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representing various nuclear ❑aterials and matrix compositions; II. NT)A
needs for impure nuclear materials compounds, residues, and wactes; III.
NT)A needs for product-grade nuclear ❑aterials; IV. NDA needs for
determining nuclear ❑aterials process holdup and in-process inventorv; ~nd

V. NDA needs far nuclear materials item control. and verification.

Needs identified within each of these clagRes have been described,
evaluated, and ranked using eight “slgnlflcance” criteria. These
critzria, listed in order of descending ~fgnlficance, Include: the impact
of the need on criticality and radiation safety, on inventory difference,
and on shipper-receiver d~fference, commonality of the need among sitee,
technical feasibility and cost effectiveness of a solution, additional
process benefit of a bolution, political seneitivfty of the need, and
present vs. future need for a solution.

CURRENT PDA NEEDS

A preliminary review of current nucle~r materialg accountability
measurernenr problems and practlc~s within the DOE plutonium community
revealed twmty NDA needs. These needs were evaluated and ranked for the
total DOE plutonium community (Table 1). Tn addi?ion, the current five
Rreatest NT)A accountability mea~urement needs at each of the five major
sites in the DOE plutonium communitv were deteriijned. To simplif’~
comparison of sjte-apeciflc and total DOE plutonium communitv ranking of
NDA needs, site-specific neede are ‘.denttfied parenthetically in Table 11
by thejr numeric ranking (and therehy associated description) from Table
,J.

C’INCOTNCA(:TTVTTIES

ongoing ATI?X Working Croup activities include (1) fdentifyinR

specific upsrndea in NDA instrumentation to help aaRure compliance with

DOI! safeRtlsrds reRulationa and ●nhance process effictencv: (2) ?evel,~ping

a methodology for Integrating stacet-of-the-nrt nurlpar materinln account-

ability mennurement technologies into exln! ug and emerRinR protean desfun
and operation; and (3) ●nhancinq communlcatton

m~awrament needm to appropriat~ DOF funding

rt=~earch nnri (fev~lopm~nt prnRrnmH.

SIIMrfARY
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TABLE I

CURRENT NDA NEEDS IN THE DOE PLUTONTIW COMMUNITY

Ci.AS S

T

Rank NDA NEED

1 NDA standarda representing various nuclear
maceriale and matrix compositions

2 Tmpure and often heterogeneous Pu oxides and
fluorides

IT

3 Holdup and in-process Invencorv measurements

for proceea equipment
TV

4

5

Heterogeneous Pu/U mixed oxides

HeteroReneoua low-level and TRU solid wastes
im volumes up through 55-ga’lon drums

11

11

6

7

Pu solution aamplinR techniques 111

vNuclear materials item control and verif~c~-
tton

8

9

10

Pu bulk solution asaav TIT

IT

11

TV

Neptunium analy~is

Impure And heterogeneous pvrochemlcal aa]t

reefduem

Holdup and In-procens Inv@ntorv measurements
for Rlovehoxes and canvon flnors

12

13

Real-t!me nssav of PII solution waste streams TI

TITmpure and heterogeneous ncrub allov mnd Halt

utrip huttonm

14 Holdup end in-procens inventorv m?asurementa

In hlRh radiation envlrnnments
TV

15

16

pu-~q8 solids i80tnpicn nSn~V TTT

TvHoldup nnd in-process inventory mennurt=mentn

{nvolvlnR Inotopic varintionn

17

lR

Impure nnd heteroReneouH @l@ctrorefining heels TT

11

11

TT
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TARLE IT

CURRENT SITE-SPECIFIC NDA NEEDS

NDA Need —

Rank LANL LLNL RFP SRL/P WHc.— -—

1 (1) (1) (1) (1) (1)

2 (10) (4) (10) (2) (2)

3 (2) (16) (2) (4) (3)

4 (3) (19) (4) (3) (11)

5 (4) {3) (3) (13) (9)


